Introduction
Diet is an important associated factor for a number of highly prevalent complex chronic diseases, such as obesity, type-2 diabetes, and cardiovascular disease 1 . Since dietary habits are formed during early life and tend to remain unaltered throughout adulthood 2, 3 , identifying factors that influence food intake among youths is becoming a topic of growing interest. However, population-based studies investigating the association between food intake and socioeconomic status among Brazilian adolescents are rare.
Recent review 4 and metanalysis 5 studies conducted in Europe have examined the association between dietary habits and schooling and occupation -used as indicators of socioeconomic status -among adults. Irala-Estévez et al. 4 found unhealthy dietary patterns among adults of lower socioeconomic status, and higher intake of fruit and vegetables among the higher strata. On the other hand, Sanchez-Villegas et al. 5 concluded that intake of cheese was higher among subjects of higher socioeconomic level, although no differences were detected with respect to milk.
Several studies 6, 7, 8, 9 have detected associations between family socioeconomic status and the intake of specific foods among adolescents. In 2003, Serra Majem et al. 7 , studying a representative sample of the Spanish population aged two to 24 years, found that family socioeconomic status influenced the intake of meats, fish, fruits, vegetables, yoghurt, and cheese. In a populationbased study carried out in Australia, Giskes et al. 6 found that intake of fruit and vegetables among adults and adolescents was positively associated with family income. In Brazil, a cross-sectional study of adolescent students from private and public schools in Campina Grande, in the country's Northeastern Region, carried out in 2007 by Nunes et al. 9 , showed higher frequency of unhealthy dietary habits (daily intake of soft drinks, sweets, and chips) among adolescents from higher socioeconomic classes. In Pelotas, Southern Brazil, Neutzling et al. 8 found that socioeconomic level and maternal schooling were associated with prevalence of diets rich in fat and poor in fiber among adolescents from the 1993 Pelotas birth cohort study.
Studies investigating food intake in populations are often focus on macronutrients or on micronutrients associated with certain diseases 10, 11 . However, more recently, the Dietary Guide for the Brazilian Population 12 has emphasized its recommendations regarding the intake of foods rather than that of specific nutrients. One of the advantages of analyzing foods or food groups is the possibility to evaluate dietary behaviors, and consequently to propose modifications in intake patterns directly targeting the population 13 .
The present study describes the food intake patterns of 11-year-old adolescents from the 1993 Pelotas birth cohort study, according to socioeconomic status, to provide subsidy to dietary recommendations.
Methods
All hospital births taken place in the city of Pelotas in 1993 were identified. While still in the hospital, we administered a questionnaire to mothers, and newborn babies were weighed and measured. Subsamples of this population were visited at ages 1, 3, and 6 months and 1, 4, 6, and 9 years. In 2004-2005, we attempted to trace all cohort subjects for a further follow-up, the details of which are described elsewhere 14 .
Frequency of intake of different foods was obtained using a questionnaire developed by Block, which is divided into two sections 15 . The first section, comprising 15 food items, aims to identify the frequency of intake of foods rich in fat. The second section, comprising 9 items, investigates the intake of foods rich in fiber. Independent variables studied included sex, family socioeconomic status (assets index, built based on factorial analysis and divided into quintiles), and mother's schooling. Greater details on these variables are available in another article in this supplement 16 .
We carried out descriptive analysis of the frequency of intake of different foods according to sex, assets index, and mother's schooling. Significance was determined using chi-squared tests for heterogeneity or linear trend. When comparing food intake according to socioeconomic status, we used the slope index of inequality, which is based on a regression model and presents differences between extreme percentiles considering data from all groups rather than from the extremes only 17 .
Adolescents were weighed and measured using portable scales with 100g precision (SECA, Birmingham, UK) and aluminum anthropometers with 1 mm precision. Tricipital and subscapular skinfolds were also measured using a Cescorf caliper with 0.5 mm precision (Cescorf Equipamentos para Esporte Ltda., Porto Alegre, Brazil). We calculated the body mass index (BMI) and classified the nutritional status of subjects according to the criteria proposed by the World Health Organization (WHO) 18 , which define as at risk of overweight adolescents with BMI > percentile 85 and as obese those with BMI ≥ percentile 85 and tricipital and subscapular skinfolds ≥ percentile 90. Sedentariness was defined as performing less than 300 minutes of physical activity per week, according to current recommendations for adolescents 19 .
The study protocol was approved by the Research Ethics Committee of the School of Medicine, Federal University in Pelotas. Mothers or caretakers signed a term of consent allowing the youth to participate in the study.
Results
The study sample (N = 4,452), when added to the 141 cohort members known to have died between 1993 and 2004, represents 87.5% of the original cohort. As seen in Table 1 , roughly half (50.8%) the adolescents were male. The number of subjects in each quintile of the assets index was 863, 851, 857, 857, and 856, in increasing order of wealth. At age 11 years, 23.2% of adolescents were at risk of overweight and 58.2% were sedentary. Approximately 26% of mothers had less than five years of schooling, 43% had five to eight years, and 31%, nine or more years of schooling. Table 2 shows that fat-rich foods with highest frequency of daily intake was highest were butter or margarine (74.6%) and milk (48.5%). Fiberrich foods with highest frequency of daily intake were white bread (83%) and beans (66.4%). Table 3 presents the prevalence of daily intake of fat-rich foods according to quintiles of the assets index. Frequency of intake of milk, cake, biscuits/cookies, empanadas, pastries, ham and other processed meats, mayonnaise, cheese or cream cheese, and beef roast or stakes was found to increase as family socioeconomic level increases, thus showing a positive slope index. The inverse was true for butter or margarine, chips or popcorn, eggs, French fries, bacon or sausage, and fried chicken, all of which showed negative slope indexes.
Regarding the frequency of daily intake of fiber-rich foods according to quintiles of the assets index (Table 4) , we found that daily intake of fruit, green salads, other vegetables, and whole grains was directly associated with socioeconomic level, whereas an inverse association was found for white bread, beans, and potatoes.
We repeated these analyses stratifying by sex and maternal schooling (data not shown). Intake of the vast majority of foods did not differ significantly between boys and girls. Trends in terms of schooling were exactly the same as those found for the assets index.
Discussion
The present study has a cross-sectional design, since the data analyzed refer solely to the 11-year follow-up of the 1993 Pelotas birth cohort. Among the limitations of this study, it should be mentioned that the instrument used was not validated specifically for adolescents. A more detailed questionnaire including 80 food items was initially tested; however, data from this questionnaire was not reliable given the limited attention span of 11-year-olds. For this reason, we chose to adopt the Block questionnaire 15 .
Our results show that family socioeconomic status was significantly associated with the intake of most foods investigated. In the high-fat group, we found that frequency of intake of butter and margarine increased as socioeconomic status decreased, and that the inverse was true for milk. Considering that butter is rich in saturated fat, and that margarine is a major source of trans fat 1 dietary education programs should emphasize the importance of reducing intake of these types of foods, especially to consumers in the poorest socioeconomic strata. The low frequency of milk intake (29.5%) among adolescents from lower socioeconomic strata should also be carefully analyzed. Other studies have found similar trends among adolescents. In 2003, Enns et al. 20 showed that intake of liquid milk is decreasing among United States adolescents, being replaced primarily with soft drinks. Results from the latest Brazilian Household Budged Survey (POF) show that intake of dairy products increases with family income 21 .
Among fiber-rich foods, white bread and beans showed the highest intake levels. Beans, a traditional Brazilian dish 12 and an important source of fiber, seem still to be in favor among the population of lower socioeconomic status. This healthy dietary habit is likely to be maintained given the access of the population to this food, which is still relatively inexpensive.
Also worthy of note is the low frequency of intake of fruit (29.9%), vegetables (11.8%), and green salads (11.8%) among the studied population, and especially among the poor. Surveys conducted in the United States 22 and Spain 23 also show that the socioeconomic level of parents is directly associated with intake of fruit and vegetables among adolescents. Likewise, results from the 2003-2004 POF 21 show a direct effect of family income on household availability of fruit and vegetables also in Brazil. On the other hand, we found that fruit and vegetable intake is low even among the rich, which suggests that this is not only an economic issue, but also one of habit.
There is growing evidence for a protective effect of adequate intake of fruit and vegetables against cardiovascular disease and many types of cancer 1 . In 2005, Lock et al. 24 , in an analysis of Table 2 Frequency of intake of foods with high fat or fi ber content among adolescents. 1993 Pelotas (Brazil) birth cohort study,
2004-2005 follow-up (N = 4,452 adolescents).
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Frequency of intake (%) Note: maximum number of ignored values = 7. the global burden of disease attributable to insufficient intake of fruit and vegetables, concluded that daily intake of these foods could reduce by 1.8% the global burden of disease, and by 31% that of ischemic cardiopathy.
Various authors 6, 25 support the notion that increasing supply and cutting cost would play an important role in encouraging intake of certain foods. In 2007, Claro et al. 25 , analyzing data from the 1998-1999 POF, found that reducing fruit and vegetable prices could have a positive effect on the participation of these foods in the diet of São Paulo population. According to these authors, a 10% reduction in the price of fruit and vegetables would lead to a 2% increase in their participation in total calorie intake.
A comparison of our findings with some of the recommendations made in a guide issued by the Brazilian Ministry of Health entitled "Healthy Eating for All: Follow the Ten Steps" [Alimentação Saudável para Todos: Siga os Dez Passos] 26 showed that certain recommendations are far from being fulfilled. For instance, daily intake of at least three portions of vegetables and another three of fruit is far from being followed by rich and poor adolescents alike. Another recommendation entails eating rice and beans every day, or at least five times a week. In our sample, we found that subjects of lower socioeconomic status were closer to fulfilling this recommendation. Frequency of daily intake of beans among the poor (77.6%) was almost twice that found among the rich (41.7%).
The recommended daily intake of three portions of milk or dairy and one portion of meat, poultry, fish, or eggs was followed more frequently by adolescents of high socioeconomic status, possibly due to the higher cost of these foods. Regarding the recommendation to "…avoid eating industrialized foods with too much salt (sodium), such as hamburgers, salted meats, sausages, ham, chips, preserved vegetables, and ready-made soups, sauces, and seasoning" 26 , we found higher frequency of intake of ham and processed meats among adolescents of higher socioeconomic status. Poorer adolescents showed higher intake of chips or popcorn, bacon, and sausage. However, when all these foods are analyzed as a group, intake was lower among poorer adolescents, possibly due to cost.
Regarding the recommendation to "Avoid soft drinks and industrialized juice, cakes, biscuits, sweets, desserts, and other snacks…" 26 , we also found higher intake of cake, biscuits, empanadas, and pastries among adolescents of higher socioeconomic level, whereas intake of the remaining items in this group was equivalent across all socioeconomic strata. These results are consistent with the higher prevalence of overweight and obesity among adolescents of higher socioeconomic level, both in our cohort 27 and at the national level (2002 28 .
Even though we found a strong association between socioeconomic status and intake of certain foods, it is important to emphasize the fact that individual variables are insufficient for grasping the complexity of a phenomenon such as diet. Dietary habits are part of a context that includes cultural, economic, political, and geographical aspects. In the studied age group, food intake was inadequate among all socioeconomic strata, even the richest. It is thus important to emphasize public policies targeting the determinants of intake of fruit, vegetables, and fatrich foods. Additionally, educational measures should be implemented to induce a change in individual behavior among adolescents. Such policies should include initiatives promoting the production of healthy foods at low prices, proper labeling of foods, and control of advertisements encouraging the intake of foods with high energy density. 
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